Cloning and organization of genes for 5S ribosomal RNA in the sea urchin. Lytechinus variegatus.
A 1.35-kb EcoRI fragment of Lytechinus variegatus DNA containing a single 5S rRNA gene has been cloned into the plasmid vector pACYC184. Four clones from different transformation experiments contain 5S rDNA inserts of about the same size and have the same restriction enzyme digestion patterns for the enzymes HaeIII, HinfI, HhaI, and AluI. One EcoRI site near the HindIII site of the plasmid vector pACYC184 is missing in all the four clones. By DNA sequencing, the missing EcoRI ws found to be EcoRI site, d(AAATTN)d(TTTAAN) in pLu103, one of the four 5S rDNA clones. The structure of pLu103 was determined by restriction mapping and blot hybridization. Three restriction fragments, 1.0-kb HaeIII/HaeIII, 0.375-kb AluI/AluI and 0.249-kb MboII/MboII, which contain the 5S rRNA coding region, have been subcloned into the EcoRI site of the plasmid pACYC184. The organization of 5S rRNA genes in the sea urchin genome was also investigated. It was found that restriction endonuclease HaeIII has a single recognition site within each 5S rDNA repeat, and yields two fragment lengths, 1.2 and 1.3 kb. The behavior of these 5S rRNA genes when total L. variegatus DNA is partially digested with HaeIII is consistent with an arrangement of 5S rRNA genes in at least two tandemly repeated, non-interspersed families. Both the coding region and spacer region of the 5S rRNA gene in pLu103 hybridize to 1.2 and 1.3-kb rDNA families. This indicates that the cloned EcoRI fragment of 5S rDNA in pLu103 represents one single repeat of 5S rDNA in the genome.